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(57)Abstract: /* 
PROBLEM TO BE SOLVED: To convert an inferior 
conductive film into an excellent conductive film by a 
simple method. 

SOLUTION: Thte method is a manufacturing method to ^ 
manufacture en electron emitting element provided with 
a conductive film having an electron emitting part 
between electrodes 2* 3. In this method, at the time of 
formation of the conductive film in which an electron 
emitting part is to be formed, a liquid containing raw 

materials of the conductive film is sprayed to a * ■ * « * 

substrate 1 by an ink jet method and then the & { m +ni iiM^iw inn tf iiw f n» 

abnormality of the sprayed state of the liquid is detected 
end the liquid containing the raw materials of the 
conductive film is sprayed again to a detected region 

wher the sprayed state of the liquid is found abnormal. ^ i " 1 aif » m m * 

Detection of the abnormality of the sprayed state is 

carried out, for example. In a precursor film state of the * » * * * 2 

sprayed liquid and re-spraying is carried out, for \ w £ <r- f \^J^^rf 

example, after dissolution and dilution of the precursor ' ' J ~'" 

film 6 in an abnormal stertie with a solvent 
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m , . l-JBBylB<*^ii^P]?g-C ^-cOii:fS«i*j i -e 4 0 u m 

^ST-^giil Onmggi^l. (09 
(e) ) . i^T*«fflLJt-f >^S/x v h^BJi 
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[0070] (Igf ) SH1»Slfc3t-fe^S:fflV\ B* 
««lfc: J: 0 . _hlB WBttJK £ WM L . BUlpf(*^tOft . ^ 
A5r@*!tf'J:£Lft. *&$rtSfli**T&TV>4<><0, <BH 

^fcfcJl&U *<r&WHz4 y^->'x-y hilMfci Oft 
«7>/K*)iK jgSr tfJj- L ft . i *3fil® 7^MR»tf> ft 

ttw t ft . nmma-mm 6o^m3 o^fs t h x 

0 RtrtJ^^MS L . #SMJ-{C 1 0 *f -Ptt £ L . ^ 
0»|g«c«|* «F» , $R L T WHzm&tltiffltc&mz 
&lf . 120*CtlO #IBJ«» L 'C Sr $ ft . 

^Pdorij o^&JKWi**; lnmt* 1 ). «! it 
li^&Stf) 1 0 nm<t0t+^/jN$W lot, * 

[007 1] (Igg)«^T. ±SdIg-C^<0lirSB 

£ *lf V* £. Cl fc £ SHE L ft: . 
[00 7 2] (Igh)iUt. 3 0 0"C. 1 04MSICO 

[0073] (isi)d^^ x'coxmx-mx LftmT- 

WlMrf-W&WLb 1 Sr7>; >y h^XCJ; 9 'J771/- 
At. 7iX7L/-N63 (^X^6 4<50rttS(I^: 

£»J$ 6 7 , U T TV- h 6 2 7'j7h*7 

TW*tfto 01 otctj^r. esam^tam^. e 

[0 0 74] &ftm6 5li. tS7n-A.cr>i%£l±'%X, 
tlft* fr\ *3atWCt±*jfe*iiX h 5 >f 7» 
tt£8UflU ^tT^-y^Xh^-O^JlMU -e<0BI 
WfflW=*ta«#fle«:ifrniU ®7BR6 5 2rf£§S!Lft. 7 

1 o o 7 5 ] 2ft , ^JK6 5ortiB«k:{iii»^ *w 



tx-fmttz. 

[007 6 ] 7i-xri/-h6 3(:li. S^tCjfcfcJl 

6 ScO^ttS-jSi^Sft:*). &7fcl&6 5<Wfiiffl!|(CjgBJJ 

[0077] m&^mmzn ? rl # 5-<^«^-t±*fe 

miz s ^FH^y -y 9 tft . 

[0078] ( IS j ) JJLb7)«fc d t LT^fiS. tft*'5 
"f ) SriitS^K^rtc-C 1 0- 1 P a.¥i)$.<r>ttt£X*1% 

/Mi, HI n:^-rJ:-5fc:Y^|ftii0S»S:*il«ffi 

7 3(,zmmL. x^riSKOBBB* l yo'oatMif 

^ftffiasSr^jRLfc. 7 1 **X7j(6jIII§L 7 2{iY7j(6] 
ISBTft 0 . Z\ <F> Y A' (PIPEI* 7 2 {iftiiTO 7 3^L 

T^7yFi«woi»„ xuftmsi. YUftsm 

C0&3c.&t,Ztf[& tx . tt-T-ftajS-^ 7 4 A»* — 

co-ofc:8MSS / vt , flffi{i«gsas^ffl«fii 7 6 £ 

fl- LT ^5 > FlzmmZtlX Ul, . 7 7 {i^NV^ffisE^ 

^-?--^&fttf><7)3r^nx3-TT'£>.g>„ frfe^^- 

$>^SO,jEi(cfflV^ft«EE^(±. 014 (b) tZTr^tL 
&i><r>X~hh. 

[OO79]014 (b)rf. T 1 HJit/T 2l£Wdtife 

Bw\sx<n&t->vi-z.fflmx'hL *mtmx'i±. n 

= 1 msec . N T2=10ntsec. t L, H^^COM^ffi 
( 7*- 5 ^^coe-^ieJE) W0. lV^f77T 
77/?t7t- SV/^ilSr^Toft. i^7t-S> 

piB#{3 0. iv(5o^:jet\ ?*~=i>7m 
>viwft±m&wzrnm , jm^>v*zftXLx . & 

ttcOSiJSSrff^roft. d<o«ffi«[*» 1 fiH^ft 0 1 0 0 
KQJ.Xhtc>5:-?ftB$7 Vj?'5^ISr^T Lft„ 
[0 080] (Xgk) tt^T, nBSrttcr-fehV* 
*AL. ffi7JSrl. 3 x 1 0-2P afc XSj kPI«l 
K ; ^P^BJE* EPSD L f ffimoftmmm Sr sfir ft . 
EPi&DLfty^XJij&ffilll Qw<r>^mw>vxt Lft„ 

[0081 ] (is i > ,r<7)?£ s J+fflS^** 2 o or 

t=«»U'fc* t 4> 1 0^(HBf**fS»t, EE^S: 1 . 3xi 
0-6 PaitTlf. VMJ txmmizX i5**«ffi*0E 

[0082] ]^±<7) J; 5 LTfft£3;h.;fcBflUBj5jaai 

T'fcoft. 
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[0083] [ ^mm i - 2 1 ^mmmii. f&comm 
mi -i kit^x. mmcom^mtam^^mjjmm 

m*>i-$-h<F>Thh. ^m^mizm^xn. mi 

-f£ o *£>|»K S fStftl l l traaio^rffitTf^ 

j*s*tf:i!*tt« 9 4 zirtz>-*icr)m*mm9 2 , 9 

3<^ft»«*<ftaSilJt--**OBail9 5a, 9 5 b 2rffi 

$7-f 9 1 Sr. HI 

□ 9 7 -v 6 S-Hi.&i'l-HSrt^ie 

wu sufeeui - 1 fci»i«^*atTi«i^3stt u 

2. >r i 4 „ 01 vtcfcuT, si 0 trsru 

[0084] [ 2 ] *SSI60»i . A* 1$ V 

±ienM0tji - 1 tra*««jt*i£k:Ri-rs<)^-c* 

5. 

[0085] ggjgjfll - 1 (OlfietfeWC iffSSfiOtt 
S-fcfflVtfM y? i>x -y hJHtitl/yx -y h^i^ 
IcOTh&tf. Z<7)KhK>iz. *m&kfMZ'te. ^~/)Vzs 
x •/ K^<Ot<?)Srffl^Jt„ =5r£s. .rc/vsy/i^x ■/ f- 
V 9 is x. v Y^Wnmmt. 07{C*Lfct<?) 
fc fsMrC£> I, . 07 fc^rf 2 -?cO /X^3 5. 3 6 <7)|*I 

#-5- 1 ?t . m&> * 5 >/- a - =e y x ? y - a- r s 

y (PAME) £&JR3-#** J 2wt%i;$:&J; ?tCy|< 
[00 86] jgJfeWl - HOISf Cftut, 

•y h^KJ: OPR^/KoaaiSrW-^Lfe**. *^S£ 
<I <^*<D;F8Hg«Dtf *fct . 2 -?C0 y X/U 3 5. 36c0fH 

[0087] CltfOttJR^jRSiXJtlifflUP^Wi, £fifc 

mi - 1 tmmz. wmzxm&%<. a&oBwc^ 

[ 0 0 8 8 J , Sffii LT . Sf«/^ ^ 

t. 

[0089] mmtz. mmfamzmfr-tmmt ixm& 
st. a*. iem-w^^^s^^u 

[00 90] [«g«3-l]^{gMCfcUT!J. f 
•tSffrftLfc. JiTRw, 01 2 (a) - (e ) 



i ozmmLximmm^Tn*x£w i f\-$&* 

0 1 3»i*l?f&Mcom^^fl}ji^«jtW^^-¥Di0 
t*0,@12(a)~(e) li01 3cOA--A£&-> 
^ffifffi5r*L^t^-C-*>-2»„ 3r*i. 01 3^4oV^T(i. 
fflSBg&Af. h L^*. 

[009 1 ] (Ila) &»Lfc*«#5X.t(d53 
0 . 5^m«y'j3 <•? ^ftTffMLTtS 

*£8 1 ±fc3IS3S«&K«J: 9 . «3 5 nm<7)C r , J¥£ 
6 0 0 n mOA u ZmiXfeM L . -?-<7)flL V 

(AZ 1 3 70 ; ^XhttR) ^Xfyf- fc:J: 00 

*LTY*-0]Eitt (TK*) fflvx7£ffMU Au/ 
C ritSHRSr^x y hx-yf-yy L'CEfrM^^cOY^ 
fflffilt (TE) i8 2«U: (012(a)). 
[0092] (X^b ) iXCW? 1 . O^mcO^'jHV 
BMt«*» ^ h , W3teiM 8 3 S: R F x / n° -y ^ ffilc i 
*)m&Uz (012(b)). 

[0093] (Ific) XSbT*«LJti' , j3>'BMk 

Iglc: 3 y ? ? 8 4 £ J^jK-t & tztbcr)* h 

3 Sr x y y ? n y ? 9 V 8 4 Sr ffM L/c . 

7' • -f • X'/f-y^" (Reactive Ion Etching) ) ft 

(012(c)). 
[00941 (ltd ) *05f*, ^*H5 1 . 5 2 h 

h (RD-2000N-41 ; BAft*tt«> t»*U 
ft id J: 9 , »?5n mcOT i , W- $ lOOn miON i 2r 
PI<Xtt« t ft . * M/y'XW^-y Sr*»aWJT»JW 
U Ni/Ti«HWitSrU7h5}-7L, ^©KHIPBS 
x/m, *S3 0 0/im^ftS5 1 . 522r^t^ 
(01 2(d)). 

[009 5] (Ii.e)S^fi5 1. 5 2cO_hiCX75' 
L?tf*, S3 5nmOTi . )f$ 5 0 0 n m<7)A u £)f. 

Srl&irL-C. Bfa<0»tt<OjJ3»8 5Sr»«Ufc (01 
2(e)). 

[0096] (xsf ) mmmi - l^ige tmmz 

-tSiSffcfc LT{±. (ccp-4230 ; mSfM 

[0097] (igg) atW»Srffl^T , ±12miiE^ 

A 4 ' 4 8/imlU±cr)i>c75fc 3 2xzmUT<7)t<^£^i^. 
3 (OfHBt^rSidtcttasSWSrilBBL. #*»(cio 
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a, 3oo'c, i o#i^MMra*frofc. .rosaa 

MP d 0«H?-J: OSr&aPSttHC^tLfc. .kE*5SI 
[0098] (Igh ) Mv>T. ±IEXST'^ftO»tt 

life***. ^KjE?iHc»Ji£S*iTosioi S^^F* 

5 S J*> M\L&Wf , JnJ&Bgi tc J: 0 8« Lfc P d O 
[00 9 9] (lgi)fo^,fff300t, 1 0# 

[ o i o o ] mtmmm i - 1 oxs i mtra 
«s<rita«»«s!sBti. mm\ - 1 traaic. as 

[oioi] mmm3- 2 ] -r >j?i>x -/ bmrnt l 
x. A-/vi/^'x y httcogimzm^Kzbzmz. % 
mms - 1 fcraauttfrSifcj: L>t 

[0102] immMA. ] *3IS^IWa-fe^{i, <fcf> 
jSCSr»*5e»«2i:RiaT , *>6. "ttc*>*>* W«fW**> 
83?.{±. HS6^i|2cr)2i^8 O^ra, JBtWt 3 0/y mi 

[0 1 031 i/L*. t*£Ott:£. ^ifiJ^^^ffSB 

f (EDTA) tCTy^t— ^i^lmSr 5 w 

t. xKimmiitthnzmmLtz. zt^mmt. p 
t a < mimm* mmxz •& » 

[0104] ^tW^SiX/L-Hulg^^jgM 
3 0 0°C, 1 O^ISI^SftSPlSrtTVv -?-tf)flL 



[0105] zcommizx o . mmtt<?>p d om? 

jfeCT2trai«(~. Bm^xK*^<. aAo»a^5'y 

[0106] - 1 ] *mmmiz&\,^xi±. t 

i m^mmm i - Koxaa^xeesrsrraiR 

<WK<OKS**8 0)timfc*SJ:5, *ftS:SSLfc. * 

mmizbuxmmfomzimxmfrifz®. 
juif ioix^cr>x\ <xcr,xm. f &<&mx'h& . 

[0107] (Igf) SRRfimiRC J: 0^^fc«^$ 
^3t*»tl. 9y^O*igCT4T'fflV^Oi:f5]t. EDT 

ttflSOO/im, Jf-$ 5 0 0,um<^;f^;xxf-yMx<7)X 
[0108] jaHWXTgfci. |yid5^IIS£CT 1 - 1 

«i. hm^ji - 1 t(si«tc, H«K^pa*«^< . a* 

[0109] *«3ft0!l<OA-ffit ±ntf , Wi.«']«m*fflJK 

<r>wmm&i&wzn&KMzm?MttimT-fimif;tzmz 
nxn v - fmrnvz. txttox? %m&tz t . 

[0110] [Uttffll 5 - 2 ] *HttWCti. 4 y 7 
x -y hilt LT. /s;7Vt^i^x -/ h^^itSrfflV^ 

£ b . w&<7)mm5 - 1 bmm<7)xmx'm&& 
[oiin ciasffi6 - 1 ] *^sgCTcoro-fex{i. 

asr«9i Liz. mmmiti- o 3 

«9Qt« 5 - 1 cr>*& J; «3 0 1 * 6 36*. 

J^^^^-li-rfciiaEWteSSfi^ttJt 6 - . s 

J: 0 M LT ^ h . tcte , But 1 - 2 Tifc^Jt 
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ZbX\ mtiiV&Sktftohtlh. 
[01 12] [£ffeffll6 - 2 ] **5feWT*S, -f 

x v h»AW.b LX , ^r;^'x •■/ h2ntf«OS6S£fflvtf: 

d t £ 1&3 . m&<r)"0mm t-it mmcojj&xmmB 
[oi is] tmnmv] ^mmmyo-^Mi. 

[0 114] (Iga) «fe»Lfc*f«Xr5^±fc:. Si 
0 2 V^ifeCJ: 0 0. C: 

*t£SJ£l t Lxm^K Z<r>±.lz. Ptl/i/'^-K- 
Xh$rfflUT^7-t-/ hEWJtcJ: 9^11*155 1.52 
£JBl«L:fc. tt&ISHtti25 OAmt L/C (09 ( a ) # 

5a) . mz. mm.m \ - i<r>xmb^xmdtm^cr>x 
[0115] (ige ) act. Hff^nsfi0<j2 1 mm 

t, P AM E ZMzmm Ltzffi.*. /Wy's'vh^ 
*M v hJ&HfcJ: 0 , ffitb LT . m 

w&mcr>mmwm^m^.Ltz, mmi*mim&i oo 

[0116] (Igf) #*?0»6i«teaiSSU 

LX „ 5tSQtC(EfS2 0 0/zm. W$500jumco 
is<jzi> zfj* ittvtza SR*? SMcW L ST 

[01 17] (XSg ) XJSXfill-J: 0 . OTEttMSrlife 

[01 1 8 ] ggJfcCT 1 - 1 cr>xm i j&»£X« 1 t 

a ±^>w%<r» n' 9 \y ^ t \ > t wt* -3 7t . 

[0 1 19] [3?*t0>J8] *||Sfc0>Jwrc?-fe.xti. iXco 
7 OXS f K & . Tfi fc WJfe LfcSMEttJBHco v * 

SBwejR^auE l . &t ^X'm&n9mm 1 1 mm.t,z >- 

<Jay^2*£Wi%xXWm. M&Lt:. ZZX\ wiE 

^cv#7xm*iz*ttz®m&j£A i i&T-*z>. t&-> 

X, lyVnyzfj^^WL^X^ZtlzXK), ZVWmiz 

[oi 2 o j [mm 9 ] *mmmxa. m&e&ztm 



[0121] (Igf ) BlMcO^Sfeffl|7cT)Xga*^X 
-fitcISSU E^'l .3X1 0-*PaJaTtc=S:-6* 

- 1 WIS j t HHKO^FJfeT. 7 * - S >^J8UaSrft 

[0 122] (Igg)«H>T.3tSftW<-rtt7 

-t'h>2r^At. 1 . 3X 1 0" 2 Pat fiM 

wjisi^j i - 1 oxm k fc mmiz tx , sitfl^ui^fif 

[0 123] (Igh ) *Sf-r>^'-^^2 0 0°CtC 
7j5r» 1. 3x 1 0-«PajaT*TT»ffc. WtT. # 

*^ (Oii^^ftfi l 8Vca~.ft}£^x£E[iflnU «T- 

[0 124] (ifc^i:'OS'^(±l OVf+ifitWffiSr^fO 
<. V= 1 SV^fc-V^TJil f = 1 . 4—1 . 7mAS 

L^O. SCVf=18Vm2t^i:I f*Wi&-V-> 
^. Vf = 1 8VT-I f #1 . 2 mAtjlL^rV^^L 

[0125] ( xs i ) ±ia«^ ajsritffif - -v ws-a» 
0ij8kpj^(c, ^mmmffl&comyitmizri^fdk. 

[0126] (XS j ) Hii3*03l*feM 1 - 1 coxn i t 
181 fclsiftl^^H^rt^^. L. ftf& 

[0127] imsm i o ] ^»]^rn-fexii, «r 

^HSfipiJ7cOXSa*^Xge . felV^frxB^IESfefiai 

: k'no\><r>X'h%>« 

[0128] ( xn s ) m?xm<r>®. mum 9 oxg 

hfcH«C. ^-S^II^Zft^^X^EpjDLT I f 

<±12VfcLfc. icot#. #*^c^L-r . 1000 

-^Xoj^ffSrlHiJBLJt. Z\<r)-r—?frt*^ I fWVf (c 
*ti-S2»:^2r»aiL, ^<Ob--^-C'C0V f cod^U 
IVthtl^L^ Vth = 10. 0±1. OcOKffltc 

Tii^xhntztK mmzftf$.Ltz$>m<r>-3£?mcn>* 
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C0129] (Igh) ttM$:£?£1-eyrf-1i>t>m 

iOrt<0U<o*»«. m-^ftftSSfcSr&^l^ (fiss 
ure ) <o(H*<^*fc:^:&<B8^fcfco*«jli>ofc. ^^J; 
o tztc ~> tz t <Dii . if <oi*j(E<o8«£(;: is v vt , f i 

»*ttK£lifc3c*-S *frrt:fc:** 
ofciifcfcoTirtfrO. « 7* ,T, SPK; WHum* L T 

[0130] (igi ) mst-mi - lcox^i tmmiz 
[0131] ( tm j ) av^Tsejtw i - 1 «.xs k t 

[0132] (iik ) nsfe^ij i cox^ i tmmiz. n 

[01 33] 
[BBOflMtfeWPn 

[02] ^ft<?5frW«£«tS:BHfe» S 

JKWBfMR £ ffM-f 6 IS«-M £ t&ffit £ fc*xo«5$ 

mx-hh, 

[03] *wmzvt->x, ^ja<ofrwf*c«sr»*-rft 
[04 ] ( a ) (±7*-* y^'^ix/c^T-^'U-^m 



gE£# 9 ^itr<o i f - v f nftzir^mmx-fo o » 

( b ) ti. * - 5 V^^ixJt*^ I f - V f 

[06 ] tfxWx •/ h^Tx^-f S-'x -y h^S« 
[07 ] A77l^'i -y h7jit;<7M j^'x -v hmS.CT> 

mf&zin-tmjtmx'&z,. 

ims ] mmMzm7mm%zmm-&-fzsb<?>$m.cr> 
[09] ^h'j^^Eia<^iE^**»jiE-r*is*a 

[010] *%HflO*&(cJ: «3«J«$ix4B««l«ai 
[011] 7 5 >7TMXcrmWk*im-t&tz>t> 

<r>m$mx'h&. 

[012] 7tH l jy/77<-(T)fa(:J: 1 ), IT 

[013] 012 CO RfiiiKOGiS 5r Stmt h tft^fl 
0TJ>2»„ 

[014] mmy*-$.>7'mm<,zm\->&JVuxmK 

[015] sretta^Bkoiiff ^ ~>- h mxjicr>mm 
(Ty-m^-tmx'hh, 

[0i6] at zmmconTmnffi&z mw-tzm 
nmxhh. 

[017] 016 comTMZm V ^B««J«S6B<0» 

[fftwaiji] 

1 : S# ,2,3: m^Mm. 4 : 

5 : irFJjctfiSS, 6 : mTfg^, 6 ' : <gff.*^^t $ 
tlhmmfcm. 1 1 : RtWB. 12:-f^yi -y 

I, 13: 1 4 : 1 5 : «jg^ 0, 1 

6 : ^-?L©<7)tMJnf. 17:D7H. 21 : *7Aggl 
/X/K 2 2 : *7XlK2yXyl-, 2 3 : R©^h°x 
V> 2 5, 2 6: nifcb-tS&fr. 2 7 : m^fi^A^ 
-T, 3 1 : 3 2 : ft&Kftf*. 3 3 : 3 
4 : 35:^1 yX/k 3 6 : IK2yX;K 
3 7 : ^ >?i«5Sg, 3 8, 39: i^l, 4 1 : |*J 
flfflyX/K 4 2 : JtWyX/K 4 3 : Syutty/Xco^. 

4 4: «1BttjM. 51. 52: m^Mm. 5 3 : Y 
5 4 : Mffltmm. 5 5 : 5 6 : 

X^faiBifL 5 7 : ffJBKBL 6 1 : «-7«S«. 6 

2 : OTrU-h, 6 3 : 7xX71/-h, 64 : #7 

6 5 : StftlgL 6 6 : *7>W< v7^ 6 7 : £ 

6 8 : «^»fti*F. 6 9 : XTjISj^KISL 7 

o : Y^rrsj^is^. i i : x^ri*]i^, 7 2 : Y^-fftj 

7 3 : 7 4 : fTPlfctii*-?. 75:A* 
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-y\ 8 1 -.mi. 8 2: Y^JiBK. 8 3 : Jiia&*| 

84 : ny^?b*-;K 8 5 : ±E8&. 91 :S 



*L 9 2, 93: SR-flES. 9 4 : #«ffiSL 95a, 
9 5b: iftHL 9 6 : v KH«, 9 7 : UFftia 

□.310,311: mmmn. 312 : 
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[HI 1 ) 



[ESI 6 ) 



77 

I 




72 

__L_ 



cS cb- d> d> d> d> d> 
5 i- d> c^> c!> d> 



S~5 



S ch- d> c!> d> d> d> 



5 A- if> d> A- 



5 (f> 




[HI 3] 

Dyl Dy2 Dy3 Dy4 

n c3 n rv- 



Dxl 



Dx2 



Dx3 



85 



"82 
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[fell 4 ] 
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[iai 7] 



